Inhibition of poly(ADP-ribose) polymerase increases (+/-)-anti-benzo [a]pyrene diolepoxide-induced micronuclei formation and p53 accumulation in isolated human peripheral blood lymphocytes.
In response to DNA damage, in particular DNA strand breaks, the proposed roles for normal tumour suppressor protein p53 are to increase the period of time available for DNA repair prior to replication, or to direct damaged cells into programmed cell-death. Since treatment of mammalian cells with (+/-)-anti-benzo[a]pyrene diolepoxide [(+/-)-anti-BPDE] --a mixture of metabolites comprising the most reactive (+)-anti-enantiomer of the full environmental carcinogen benzo[a]pyrene--has been shown to result in induction of DNA repair processes and consequently in DNA strand break formation, the aim of the present study was to investigate whether p53 accumulation is induced in (+/-)-anti-BPDE-treated phytohaemagglutinin-stimulated human peripheral blood lymphocytes (PBLs). Both immunocytochemical and immunoblot analysis indicated that treatment of PBLs with (+/-)-anti-BPDE results in p53 accumulation. Optimal accumulation was observed at 2.5 microM, while no increase of p53 levels was observed at concentrations < 2.5 microM and > 10 microM. Further, (+/-)-anti-BPDE-induced p53 accumulation in PBLs was found to be time-dependent with accumulation up to 24 h after the onset of treatment. Treatment of PBLs with 2.5 microM of (+/-)-anti-BPDE and 1 mM of 3-aminobenzamide, an inhibitor of the DNA strand break-dependent enzyme poly(ADP-ribose) polymerase, resulted in increased p53 levels, in comparison to cells treated with (+/-)-anti-BPDE alone. This combination also potentiated the frequency of (+/-)-anti-BPDE-induced micronuclei. These findings suggest that (+/-)-anti-BPDE-induced DNA strand break formation is responsible for the observed p53 accumulation. It is unlikely that poly(ADP-ribose) polymer formation is a prerequisite in the process of p53 accumulation, as triggered by DNA strand-break inducing agents like (+/-)-anti-BPDE. It is hypothesized that p53-dependent pathways may be activated in phytohaemagglutinin-stimulated human peripheral blood lymphocytes exposed ex vivo to (+/-)-anti-BPDE.